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Fig. 11. Summary of observation- and model-based (denoted as

OBS and MOD, respectively) estimates of clear-sky, annual average
DRE at the TOA (top) and at the surface (bottom). The box and

vertical bar represent median and standard error, respectively.

Yu et al. 2006, A review of measurement-based assessments of the
aerosol direct radiative effect and forcing, Atmos. Chem. ¢5 Phyo., 6,
613-666.




ANTHROPOGENIC FORCING

Model A

burdens (Mso4 = 0.6 - 1.8 Tg)
lifetimes (Tso4 = 2.3 - 5.1 days)
optics (Pext = 4.5 - 12.3 m? g1)

TOA forcing [ W/m2]

Also notes: surface reﬂectance,

asymmetry parameter
- >

All these models have same emissions

UIO_CTM
MPI_HAM
UIO_GCM
SPRINTARS
AEROCOM

Fig. 2. Direct aerosol forcing for the three major anthropogenic
aerosol components sulphate, black carbon and particulate organic
matter in the AeroCom models. Shown on top in red is also the total
direct aerosol forcing as diagnosed from a full aerosol run.

Schulz et al. 2006, Radiative forcing by aerosols as derived from the AeroCom present-
day and pre-industrial simulations, Atmos. Chem. ¢5 Phys., 6, 5,225 - 5,246.




DIVERSITY IN MODELS

a) b)

AeroCom mean — maoss extinction coefficient Clear—sky forcing efficiency per unit AOD

L] hd L] bl 1] lJ 1]

Longiude Longituda

C) d)

Local stondord deviation of MEC Local stondard deviotion of clear—sky NRF

-00
-180 -135 -
Longiuda Longituda

Fig. 10. Mean annual fields derived from the regridded AeroCom model simulations of (a) anthropogenic aerosol mass extinction coefficient,
based on dry mass; (b) clear-sky radiative forcing efficiency per unit optical depth (¢) and (d) local standard deviation from 8 models
excluding UIO GCM for clear sky forcing efficienct. Mean and standard deviation were only computed where the anthropogenic aerosol
optical depth exceeded 0.01.

Schulz et al. 2006, Radiative forcing by aerosols as derived from the AeroCom present-
day and pre-industrial simulations, Atmos. Chem. 5 Phyo., 6, 5,225 - 5,246.
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Figure 2. (top) MODIS color composite of dust storm (sand color) emerging to the Atlantic Ocean
south of the Sahara and circulating in the Atlantic ocean back to northem Africa (taken from http://

Ocean rapidfire.sci.gsfc.nasa.gov/gallery). Note that fires (red dots) in the south emit smoke into the dusty
atmosphere. The image was taken from the Aqua satellite on 6 March 2004. The two lower panels show

s s (left) analysis of the optical thickness of the dust, smoke, and background aerosol. The gray areas are
e 140 +/ 5t 40 Tg are dePOSIted 1n the regions where land or ocean glint are too bright to be used to derive the aerosol properties. (right) The
fraction of the optical thickness due to fine (less than 1 micron diameter) aerosol particles. Blue-green

Atl antic Oce an colors, fraction of 0.4-0.5 represents dust; orange-red colors, fraction of 0.7—-1.0 represents mixed in

smoke.
e 50 Tg fertilize the Amazon Basin 5 e S R
: fral.  Dust t ¢ t ¢ :
e 50 Tg o S g aufman et a ust transport and deposition observed from the Terra

Moderate Resolution Imaging Spectroradiometer ( MODIS) spacecraft over

e 20 Tg return to Africa and Europe the Atlantic ocean, J. Geophys. Res., 110 (D10), doi: 10.1029/2003JD004436.
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DIURNAL VARIABILITY
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SAMPLING BIASES

Model QA & weighted
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GLOBAL AEROSOL COMPOSITION
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MULTI-BEAM LIDAR
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